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Background: There is substantial variance in fluoroscopic time and radiation exposure during cardiac resynchronization therapy (CRT) implant 
procedures, exposing patients and physicians to risk from ionizing radiation. We sought to examine factors associated with increased fluoroscopic 
time during CRT implantation.
Methods: LAND-IT (“Leads and Delivery Tools”) is a prospective multicenter registry of patients undergoing CRT implantation. Demographics, 
coronary sinus (CS) anatomical information, and fluoroscopic time were collected. LV lead reposition attempts due to high capture threshold 
(HCT) or diaphragmatic stimulation (DS) was documented. Multivariate regression analysis was performed to identify independent predictors of 
fluoroscopic time.
Results: The correlation between total fluoroscopic time during implant and demographics/CS anatomy for 938 CRT patients (26±9% EF, 70% 
male, 71±11 years, 33% AF, 50% hypertension, 30% MI, 17% PTCA, and 22% valvular disease) was evaluated. Mean fluoroscopic time was 22.2 ± 
18 minutes. No demographic variable (age, gender, EF, AF, Diabetes, hypertension, MI, PTCA, CABG, and valvular disease) was a significant predictor 
of fluoroscopic time. Lead repositioning due to either HCT or DS (28±19 vs. 20.5±17 minutes, p<0.001), small CS (26±19 vs. 21.7±18 minutes 
p=0.04), CS stenosis (38.5±21 vs. 21.9±18 minutes p=0.03), and severe coronary branch vein tortuosity (38.5±29 vs. 22.4±17 minutes, p<0.001) 
are independent risk factors that increase fluoroscopy time. There were 360 (38%) patients with at least one aforementioned risk factor, and these 
patients had an average 51% increase of fluoroscopy time compared to patients with no risk factors (28.2±21 vs. 18.6±14.1 minutes, p<0.001).
Conclusions: There are large variations in total fluoroscopic time during CRT implant procedures. Demographic characteristics are not associated 
with fluoroscopy time during CRT implant, while poor initial pacing parameters (HCT or DS) and complex CS anatomy are common and associated 
with increased fluoroscopic time. New CRT implant tools and strategies which address these factors may help to reduce fluoroscopic time during CRT 
implantation.
